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Tém tit: Nano selen co kich thudc hat khoang 41,75 nm dugc ché tao bang phuong phap
chiéu xa gamma Co-60 sir dung oligochitosan lam chat 6n dinh. Cac dic trung tinh chat
cua dung dich nano selen dugc xac dinh bang quang phd tir ngoai kha kién (UV-Vis) va
kinh hién vi dién tir truyén qua (TEM). Nano selen/oligochitosan (SeNPs/OCS) dang bot
dugc ché tao biang phuong phap say phun va d¢ tinh khiét dugc x4c dinh biang phd tan sic
nang luong tia X (EDX). Két qua phan tich pho EDX cho thdy SeNPs/OCS tao ra c6 do
tinh khiét cao. Po On dinh ciia dung dich SeNPs/OCS theo thoi gian luu cing dugc
nghién ctru. Két qua cho thiy dung dich SeNPs/OCS c6 d6 6n dinh tt sau 60 ngay luu
trit & nhiét do 4°C. O nhiét do thuong dung dich SeNPs/OCS kém bén va keo tu sau thoi
gian khoang 15 ngay. SeNPs/OCS dugc ché tao bang phwong phap chiéu xa tia y co
nhitng vu diém nhu than thién voi méi trudng, c6 kha ning san xut voi khdi lugng 16n
va ¢0 tiém ning ung dung trong linh vuc y sinh, my phim ciing nhu cac linh vuc khac.

Twr khoa: nano selen, oligochitosan, gamma Co-60.

1. MO PAU

Selen 1a nguyén t6 vi lugng quan trong, n6 ¢6 anh huong rong rai dén cac hé thdng sinh
hoc, bao gdm cac hiéu ung chong oxy hoa, phong chéng ung thu va cac hoat dong khang
virus [1]. Su thiéu hut selen c¢6 thé din dén mot s6 bénh nghiém trong nhu ung thu, tim mach
va roi loan mién dich hodc gy ic ché mién dich, trong khi d6 viéc bo sung selen voi lidu thép
c6 thé lam ting hodc phuc hoi cac chic nang mién dich [1, 2]. Ham luong selen can thiét
trong ché d6 an dinh dudng ctia nguoi 16n 1a 50 - 200 pg/ngay [2]. So véi selen & dang ion,
nano selen (SeNPs) ¢ hoat tinh sinh kha dung, hoat tinh sinh hoc cao hon va doc tinh thap
hon [3, 4]. Mot s6 nghién ctru trudc day da chi ra rang SeNPs c6 doc tinh cp thdp hon nhiéu
& chudt véi LDsg ~ 91,2 mg Se/kg thé trong so voi methylselenocystein c6 LDsy ~ 14,6 mg
Se/kg thé trong [5]. Gan day, Zhai va cong su [6] ciing bao céo rang LDsy ctia SeNPs cho
chudt Kunming la 258,2 mg/kg trong khi d6 LDsy cia H,SeO; 1a 22 mg/kg. Ngoai ra, cac
nghién ctru con chi ra rang SeNPs c6 tac dung trong viéc diéu tri ung thu. Sonkusre va cong
su [7] da chimg minh rang SeNPs ¢6 hiéu qua cao va dic hiéu chdng ung thu tuyén tién liét.
Ali va cong sy da thu nghiém va nhan théy chudt duoc uéng SeNPs c6 kich thudc hat trong
khoang 50-80 nm vdi liéu luong 0,2 mg/kg thé trong c6 kha niang chéng lai bénh ung thu phoi
[8]. Faghfuri va cong su [9] da bao cao rang khdi lwong khdi u v & chudt bd sung 200 pg
SeNPs /ngay trong 60 ngay nho hon so voi nhom ddi chimg khong str dung SeNPs.

C6 nhiéu phuong phap da dugc ap dung dé tong hop SeNPs tir ion Se nhu phuong phép
khur hoa hoc st dung axit ascorbic, glutathione, hydrazine hydrate lam chat kht [4, 5, 10, 11],
phuong phap sinh hoc sir dung sinh khéi vi khuan lam chat khir [8, 9], phuong phap chleu xa
gamma Co-60 dung sodium dodecyl sulfate 1am chat 6n dinh va etanol 1am chét bat goc tu do
[12, 13]. Trong d6, phuong phap chiéu xa dugc xem 1a mot phuong phap hiéu qua dé tong
hop SeNPs v6i nhitng wu diém nhu: (1) phan tng dugc thuc hién ¢ nhiét d6 phong, (2) hiéu
suat tao SeNPs cao, (3) SeNPs c6 do tinh khiét cao do khong tdn du chét khu, (4) dé dang
diéu chinh kich thudc hat SeNPs bang cach thay d6i liéu va suét liéu chiéu xa, (5) c6 kha ning
san xuét v6i khdi luong 16n [12, 13].



Trong nghién ctru ndy, SeNPs dugc tong hop bing phwong phap chiéu xa gamma Co-60
st dung oligochitosan (OCS), mdt polysaccarit c6 tinh twong hop sinh hoc, phan huy sinh
hoc, khang khuén, khang nam va dac bi¢t c6 kha nang tang cuong hé mién dich, 1am chét 6n
dinh va khao sat d6 6n dinh theo thoi gian. Ché pham SeNPs/OCS c6 do tinh khiét cao v6i kha
nang tang cuong va phuc hdi hé mién dich dugc dinh ‘hudng ap dung trong thyc pham chuc
ning dé hd tro phuc hdi ste khoe cho cac bénh nhén diéu trj ung thu.

2. NOQI DUNG
2. 1. i twong va Phuong phap
2.1.1. P6i twong

Selen dioxit (SeO,) dang tinh khiét dugc mua tir hang Merck, Dure. Oligichitosan dang
dung dich 1a san pham cua Trung tdm Nghién clru va trién Khai Cong ngh¢ Bic xa
(Vinagamma) v6&i nong d6 3%, do deacetyl ~ 85% va M, ~ 5.000 g/mol.

2.1.2. Phuwong phap

- Ché tao SeNPs/oligochitosan bang phwong phdp chiéu xa gamma Co-60: Hoa tan mot
lugng SeO, vao trong dung dich oligochitosan 3% va thém nudc vira du dé tao thanh dung
dich H,SeO; 2,5 mM/OCS 2%. Dung dich sau d6 dugc cho vao binh thay tinh ¢6 nat van kin
khi va chiéu xa trén ngudon gamma SVST Co-60/B tai Trung tdim Vinagamma, TP. HCM
trong khoang liéu cho dén 21 kGy [13].

- Xac dinh cac ddc trung tinh chdt va do on dinh theo thoi gian cua SeNPs/OCS: Phé h'flp thu
cua OCS va SeNPs/OCS dugc do trén may quang phé Uv-Vis, UV-2401PC (Shimadzu, Nhat
Ban). Phan bd kich thudc va kich thudc ctia SeNP dugc xac dinh bang kinh hién vi dién tu
truyén qua (TEM), JEM1010 (JEOL, Nhat Ban) va duoc tinh toan thong ké tir khoang 500
hat [24]. SeNPs/OCS dang bot dugc ché tao bang cach sdy phun dung dich SeNPs/OCS véi
may sdy phun ADL311 (Yamato, Nhat Ban). Ham luong selen va cac nguyén td co trong bot
SeNPs/OCS duoc xac dinh bang phd tan sic ning luong tia X (EDX) trén may JEOL 6610
LA. Do 6n dinh theo thoi gian luu gitr dugc xéc dinh bfmg su thay ddi kich thudc hat va phan
b6 kich thudc hat dugc xac dinh bang anh TEM.

2. 2. Két qua

2.2.1. Pic trung tinh chit cia dung dich SeNPs/OCS ché tao bang phwong phap chiéu
xa gamma Co-60

Nano selen dugc ché tao bang phuong phéap chiéu xa gamma Co-60 voi lidu xa 21 kGy,
dung oligochitosan 2% lam chit 6n dinh theo cong trinh cua tac gia Hién va cong su [13]. Két
qua phd UV-Vis, mau sic caa dung dich va anh TEM duoc thé hién trong hinh 1 cho thiy ¢
sy thay d6i mau ciia dung dich trudc va sau chiéu xa, tir mau vang cam sang mau do cam. Phd
UV-Vis cho thdy quang phd ¢ ca 3 mau déu la dinh don, hep v6i cudng dd yéu va dinh hap
thu dao dong tai Ayax ~ 265 — 266,5 nm. Cac dinh déu 1a dinh hép thu cua OCS con Selen ion
va SeNPs/OCS thi khéng c6 dinh hdp thu dic trung. Két qua anh TEM cua dung dich
SeNPs/OCS cho thay cac hat SeNPs c¢6 dang hinh cau, kich thudc trung binh khoang 41,75 +
5,46 nm.
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Hinh 1. Ph6 UV-Vis ciia dung dich oligochitosan, selen ion, SeNPs va anh TEM cuia dung dich
SeNPs/OCS

2.2.2. D 6n dinh theo thoi gian ciia dung dich SeNPs/OCS ché tao bing phwong phap
gamma Co-60

Hinh 2: Sy thay d6i mau séc ciia dung dich SeNPs/OCS l?éo quan ¢ nhiét d6 4°C (A) va 27°C (B)
trong thoi gian tir 0 ngay dén 60 ngay
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Hinh 3: Anh TEM va db thi phan bd kich thudc hat ciia SeNPs/OCS béo quan & nhiét 6 4°C theo thoi
gian: 0 ngay (A,a); 30 ngay (B,b) va 45 ngay (C,c)
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Hinh 4: Anh TEM va db thj phan bd kich thude hat SeNPs/OCS bao quan & nhiét d6 27°C theo thoi
gian: 0 ngay (A,a); 15 ngay (B,b); 30 ngay (C,c) va 45 ngay (D)

l.n.-u-.n-'h.
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Két qua theo doi d6 6n dinh cua dung dich SeNPs/OCS trong thdi gian 60 ngay & nhiét
d6 4°C va 27°C dugc thé hién trong hinh 2, 3 va 4. Két qua cho thiy, khi bao quan dung dich
& nhiét 46 4°C thi c¢6 sy 6n dinh vé mau sic (mau do cam) va hau nhu khéng thay doi trong 60
ngay. O nhiét do 27°C, mau sic chuyén doi tir d6 cam sang ndu d6 va xuat hién cin lang &
ngdy thir 25 trd di (hinh 2). Két qua anh TEM cho thay kich thudc hat SeNPs ting dan theo
thoi gian luu gitr. O nhiét ¢ 27°C kich thudc hat SeNPs tang nhanh hon so véi khi luu giit &
4°C. Cu thé 1a kich thuéc hat SeNPs tang tir 41,75 + 5,46 nm (0 ngay) lén 50,91 + 6,71 va
51,92 £ 9,51 nm tuong ing vdi thoi gian bao quan 1a 30 ngay va 45 ngay. Trong khi d6, kich
thudce hat ciia SeNPs luu gitt & 27°C tang nhanh 1én t&i 115,09 + 16,48 va 125,75 + 22,88 nm
tuong Gng voi thoi gian bao quan 13 15 va 30 ngay. O thoi gian 45 ngay mAu keo tu, két dinh
lai v6i nhau va hau nhu khong thé xac dinh kich thudc hat bang anh TEM.

2.2.3. Ché tao SeNPs/OCS dang bot biang phwong phap siy phun

Element  Woeight% Atomic%e

C K 50,22 59.16
0K 45,25 40,02
Sel 4,53 0,81

Hinh 5. (A) Dung dich SeNPs/OCS, (B) SeNPs/OCS dang bot va phé EDX cua bot SeNPs/OCS

Dung dich SeNPs/OCS sau chiéu xa dé 6n dinh trong 24 gio va sau d6 dem di sdy phun
tao thanh dang bf)t min c6 mau cam ddm nhu hinh 4. Phd EDX cho thay bot SeNPs/OCS chi
chtra 3 nguyén t0 1a selen (4,53%), cacbon (45,25%) va oxy (50,22%).



2.3. Ban luan

Sau khi chiéu xa mau cua dung dich H,SeO; 2,5 mM/OCS 2% chuyén tr mau vang nhat
sang mau do cam (Hinh 1) ching to qua trinh khir ion selen thanh SeNPs da dién ra. Nguyén
nhén 1a do nudc bi xa ly tao thanh cac tdc nhan co tinh khir manh nhu e va H nén dé dang
khir Se*” thanh Se’. Tuy nhién, phdé UV-Vis cua miu SeNPs khong c6 dinh hip phu dic trung
giéng nhu cdc nano kim loai khic nhu bac (An.~400-500 nm), vang (Amax~520-570 nm).
Theo Lin, Wang [14], Shah va cong su [15], cac SeNPs c6 duong kinh nh6 hon 100 nm
khong c6 dinh hap thu dic trung (Amax) & vung bude song 200-800 nm. Két qua vé phd UV-
Vis va kich thuéc hat ciing pht hop voi cac két qua ciia cac nhom tac gia Hién va cong su
(2018) [13], Kong va cong su (2014) [16], Bai va cong su (2017) [17].

Cac hat nano selen sau khi duoc tao thanh s& duoc 6n dinh kich thudc hat bfing
oligochitosan. Ciing gidbng nhu cac polysaccarit khac alginate, dextran, gelatin,...
oligochitosan c6 cac nhom chirc giau di¢n tor nhu nhém —NH,, -OH s€ on dinh cac hat SeNPs
thong qua lién két phéi tri va lyc day tinh dién [6]. C6 nhiéu yéu t6 anh hudng dén d6 6n dinh
cua dung dich SeNPs nhu né)ng dé H,SeOs, pH, néng dd chit 6n dinh,.. [12, 13]. Trong do,
nhiét do anh huong rat 16n dén d6 6n dinh ciing nhu cac dic trung tinh chat cua dung dich
SeNPs/OCS trong qué trinh bao quan. O nhiét do thip (4°C) mau sic cua dung dich SeNPs
hau nhu khong thay ddi trong thoi gian 60 ngay va kich thudc hat c6 sy ting nhe tir 41,75 dén
51,92 nm trong 45 ngay luwu gitt. Trong khi d6, tai nhiét d6 27°C mau sdc cua dung dich ¢o su
thay d6i rd rét tir mau vang nhat sang mau cam dam va c6 hién tuong keo tu sau 25 ngay luu
giit. Kich thudc hat ting manh 1én 125,75 nm sau 30 ngay luu giit. Diéu nay duoc giai thich 1a
do tai nhiét do thap chuyén dong Brown bi han ché, khi nhiét do ting s& lam ting chuyén
dong Brown, dan dén tdng xac suit va cham gitra cac hat SeNPs, lam cho cac hat két dinh lai
v6i nhau tir d6 gdy ra hién tugng keo tu 1am mau ctia dung dich ddm 1€n va kich thudc hat
cling tang 1én [12, 13]. Két qua theo thoi gian luu giit kich thudc hat cang ngay cang 16n dan
va sau 45 ngay cac hat SeNPs trong dung dich duoc luu giir tai 27°C phan 16n da keo tu va két
qua anh TEM trong hinh 4 (D) d3 minh chimg cho sy anh hudng ctia nhiét d6 dén kich thude
hat SeNPs. Xu huéng tang kich thudc hat SeNPs theo thdi gian bao quan va dan dén mau sic
dung dich (mau d6 cam) dam dan ciing d3 dugc ghi nhan trong nghién ciru ctia Lin va Wang
(2005) [14], Bai va cong su [17].

Tir két qué trén c6 thé nhan thay nhiét d6 thich hop dé bao quan dung dich SeNPs/OCS
12 4°C. Tuy nhién, phai tiéu ton niang luong dé ha nhiét d6 nham bao quan dung dich 13 diém
han ché cho kha ning tng dung cua dung dich SeNPs/OCS. Ngoai ra, viéc luu trit va van
chuyen dung dich SeNPs/OCS khong phai liic nao ciing thun tién. Dé khac phuc cac khuyet
diém trén cling nhu mé rong pham vi ing dung cua nano selen, SeNPs dang bot da duoc ché
tao. Két qua trong hinh 4 cho thiy bot SeNPs/OCS duoc tao ra bang k¥ thuat siy phun tir
dung dich SeNPs/OCS c¢6 d tinh khiét cao v6i thanh phan chi ¢6 3 nguyén t6 1a oxi, cacbon
va selen. V&i @6 tinh khiét cao, bot SeNPs rét thich hop cho cac ung dung trong y sinh va
dugc pham.

3. KET LUAN

ba nghién ctru ché tao dugc SeNPs c¢6 néng d6 2,5 mM, kich thude hat ~42 nm stir dung
oligochitosan 1am chét 6n dinh bang phwong phap chiéu xa y-Co-60. Két qua nghién ctru anh
hudng cta nhiét do dén d6 6n dinh cua dung dich SeNPs/OCS cho théy nhi¢t d¢ thich hop dé
bao quan dung dich SeNPs/OCS 1a 4°C. Pé ting cuong do 6n dinh cling mé rdng cac Gng
dung, SeNPs/OCS dang bot duoc ché tao bang phuong phap sdy phun. Bt SeNPs/OCS véi
d6 tinh khiét cao rat co trién vong Gmg dung 1am chit bo sung trong thuc pham chirc nang.
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STUDY ON THE PREPARATION OF SELENIUM NANOPARTICLES
BY GAMMA CO-60 METHOD AND INVESTIGATE THE STABILITY
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Abstract: Selenium nanoparticles (SeNPs) with size ~ 41.75 nm were synthesized by y-
irradiation method using oligochitosan (OCS) as stabilizer. The SeNPs/OCS samples
were characterized by UV-Vis spectra and transmission electron microscope (TEM)
images. The SeNPs/OCS powder was also prepared by spray drying technique and the
purity was verified by energy dispersive X-ray (EDX) analysis. The results of EDX
spectrum showed that SeNPs/OCS solution has high purity. Stability of SeNPs/OCS was
investigated. The results indicated that SeNPs/OCS solution was quite stable after 60 days
of storage at 4°C. At normal temperature, the SeNPs/OCS solution was unstable and
agglomerated after about 15 days. The SeNPs/OCS synthesized by y-irradiation with the
advantages of environmental friendly and mass production process may be potentially
promising for applications in medicines, cosmetics and in other fields as well.

Keywords: Selenium, Nanoparticles, oligochitosan, gamma Co-60.
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